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DOUBLE-CUT FOLDER WITH COMBINATION CUT AND NIP CYLINDER 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates generally to web printing presses and more 
particularly to a folder for cutting a web into signatures. 

2. Background Information 

Web printing presses print a continuous web of material, such as paper. The 
continuous web then is cut in a cutting unit of a folder so as to form signatures which 
can then be folded or output. 

U.S. Patent No. 5,740,704 discloses a double-cut folder. The cutting cylinders 
do not provide a nipping action. This device is disadvantageous in that signatures 
may experience a stepped cut due to motion between the first and second cut. 

U.S. Patent No. 4,957,280 discloses a folder in which a web is first cut by a 
cutter drum, and then is pinched between a folding drum and conveyor belts. The 
web not cut by the first cutter drum is then cut by saw-tooth cutter blades of a second 
cutter device disposed on the folder drum so as to form a cut sheet. A head end of the 
web cut into the sheet is pushed into gaps between a plurality of clamping claws and 
claw seats and clamped. 

The c 280 patent has the disadvantages that slip may still occur in both the web 
direction and in a cross-web direction owing to the fact that the nip forces between the 
conveyor belts and the folding drum may not be sufficient. A stepped cut thus also 
may occur. Cut accuracy may also suffer due to a radius effect when variable 
thicknesses of web pass through the folder. Moreover, the '280 patent appears to 
require a complicated jaw-type device to maintain proper signature control. In 
addition, the anvil surfaces or cutter receiver may wear out over time. 

Commonly-owned U.S. Patent Application No. 09/435,667 filed November 8, 
1999 (which is not necessarily prior art to the present invention) discloses a double- 


cut lobed belt diverter. A first cut is made with a first cutting cylinder and then a 
second cut by a second cutting cylinder having cutting disks. Lobed belts pass 
between the cutting disks to grab the cut signatures and divert the signatures into two 
streams. The belts grasps the lead of the signature after the second cut and thus do not 
5 help to maintain signature control during the second cut. 

BRIEF SUMMARY OF THE INVENTION 

An object of the present invention is to provide a device and method for 

reliably cutting signatures in a controlled fashion and to improve accuracy with regard 
10 to a "cut-to cut" measurement as well as print-to-cut measurement. 

The present invention provides a folder having a first cutting and nipping 

device for partially cutting a web so as to form first cuts in the web and for nipping 

the web, and a second cutting and nipping device for cutting the web between the first 

cuts so as to form signatures and for nipping the web. 
1 5 By having the web nipped between the first and second cutting devices, cut 

accuracy, both for cut-to-cut and print-to-cut, can be maintained at all times. 

The first cutting and nipping device includes a first cutting cylinder having a 

nipping surface and at least one segmented cutting element having axially-spaced 

cutting surfaces. The nipping surface extends circumferentially between the cutting 
20 surfaces. The first cutting and nipping device also includes an anvil cylinder for 

forming a nip with the nipping surface and an anvil for the segmented cutting 

element. 

The second cutting and nipping device includes a cutting cylinder having a 
nipping surface and at least one segmented cutting element having axially-spaced 
25 cutting surfaces. The nipping surface extends circumferentially between the cutting 

surfaces. An anvil cylinder forms a nip with the nipping elements and an anvil for the 
segmented cutting element. 

The folder preferably includes a plurality of first belts and a plurality of 
second belts, the web being held by the first belts and second belts at the first cuts. At 
30 least one of the anvil cylinder and the cutting cylinder of the second cutting and 
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nipping device have axially-spaced grooves between the nipping surfaces of the 
second cutting an nipping device, the belts passing through the grooves. 

Preferably, the nipping elements and the anvil cylinder include a urethane 
outer coating. The urethane provides an excellent anvil and nipping surface. 
5 However, nipping surface materials other than urethane are possible. 

Preferably, the cutting cylinder includes a metallic hub with the at least one 
segmented cutting element bolted to the hub. Urethane or another nipping material 
bonded to the hub then forms the rest of the cutting cylinder. The anvil cylinder also 
may have a metal core with a urethane or other nipping material outer surface bonded 
10 to the core. 

The cutting cylinder preferably has two segmented cutting elements spaced 
180 degrees apart. 

The anvil cylinder preferably is indexable circumferentially so that a new 
anvil surface may be provided. A continuous outer layer, preferably of urethane, on 
15 the anvil cylinder is thus highly advantageous so that a new anvil surface can be 

presented when the anvil cylinder is indexed with respect to the cutting cylinder. The 
anvil cylinder thus can be operational for a longer period than traditional anvil 
cylinder having a specifically designed anvil area. 

The center distance between the cutting cylinder and the anvil cylinder of the 
20 cutting and nipping devices preferably is adjustable to adjust the nipping function, for 

example to accommodate different web thicknesses. The adjustment preferably is 
force-loaded, for example by springs, so that the devices automatically compensates 
the center distance if the thickness of the material changes. 

The cutting and the anvil cylinders preferably are cantilevered, to permit easy 
25 replacement of the belts. 

The present invention also provides a method for cutting a web which includes 
the steps of partially cutting the web so as to form first cuts in the web and nipping the 
web as the first cuts are formed; and cutting the web between the first cuts while the 
web is nipped. 

30 The present method advantageously provides a double-cut configuration 
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which can allow for holding of web during the first and second cuts in a firm nipped 
position. Tension and proper placement may be maintained during the cut operation. 

The present device and method is particularly advantageous for use with high- 
speed web printing presses, e.g. presses operating at over 2000 feet per minute, since 
5 the web and resultant signatures may be held firmly even at high speed due to the nips 

at the first and second cutting devices. The web and the knives thus track exactly 
together. 

BRIEF DESCRIPTION OF THE DRAWINGS 
10 A preferred embodiment of the present invention is described below by 

reference to the following drawings, in which: 

Fig. 1 shows a side view of the folder of an offset web printing press 
according to the present invention; 

Fig. 2 shows a cutting and nipping device of the Fig. 1 folder in more detail; 
1 5 Fig. 3 shows a representation of a segmented cutting element on the first 

cutting device as located axially with respect to a cutting element of the second 
cutting device shown in Fig. 1 ; 

Fig. 4 shows a representation of the web and a resultant signature produced by 
the folder of Fig. 1; 

20 Fig. 5 shows the nipping and cutting action of a cutting and nipping device of 

the Fig. 1 folder; 

Fig 6 shows belts passing through axially-spaced grooves in the cutting 
cylinder of the second cutting and nipping device; and 

Fig. 7 shows belts passing through axially-spaced grooves in the anvil cylinder 
25 of the second cutting and nipping device. 

DETAILED DESCRIPTION 

Fig. 1 shows a folder 100 having a first cutting and nipping device 101 for 
partially cutting a web 1 to form first cuts 44 in web 1, as shown in Fig. 4. First 
30 cutting and nipping device 101 has a cutting cylinder 3 with a segmented cutting 
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blade 4. Segmented cutting blade 4 has spaced apart blade edges for cutting spaced- 
apart cuts in web 1, but not for severing the entire width of web 1. The segmented 
cutting blades 4 work against an anvil cylinder 2 of first cutting device 101 . Cutting 
cylinder 3 and anvil cylinder 2 also nip web 1 about the segmented blade 4. 

\~y Fig. 5 shows the nipping and cutting action of the cutting cylinder 3 and anvil 
cylinder 2. Nipping elements E02 of anvil cylinder 2 extend circumferentially about 
the anvil cylinder, and may be for example a continuous outer layer of material, such 
as urethane. Nipping elements 203 of cutting cylinder 3 extend circumferentially with 
respect to blade 4, which has axially spaced blade edges 45 as shown in Fig. 3. Blade 
4 thus forms partial first cuts in tne web 1, and the web 1 remains nipped by nipping 
surfaces 202, 203 as web 1 travels past the first cutting and nipping device 101. 

Web 1 after being partially cut by first cutting device 101 passes between first 
guide belts or tapes 5 and second guide belts or tapes 6. Each of belts 5 and 6 include 
a plurality of belts spaced apart in the axial direction of cutting cylinder 3 (i.e. into the 
page in Fig. 1). The movement of first belts 5 is defined by guide rollers 8, 9, 33, 34, 
35. At least one of the guide rollers may be driven by a motor to drive the belts 5, 
although alternatively the belts may be driven by the nipping action of the second 
cutting device 102. Rollers 8 and 9 may be nip rollers for passing the belts 5, the web 
1 and belts 6 through a nip with corresponding guide rollers for belts 6. Belts 6 may 
have a similar guide roller arrangement. 
0J3^* Web 1 then i s gutted by belts 5, 6 to second cutting and nipping device 102 
having a cutting cylinder rO and an anvil cylinder 20. Cutting cylinder 10 has a 
segmented blade 19 which cVts web 1 between first cuts 44 to make a full cut 49, as 
shown in Fig. 4, thereby formW a signature 50. Belts 5, 6 pass between cutting 
edges 32 (Fig. 3) of the segmented blade 19 and are passed along with the web 
between the outer surfaces of thdcutting cylinder 10 and anvil cylinder 20. As shown 
in Fig. 6, belts 6 preferably pass though axially spaced grooves 1 15 in cutting cylinder 
10, so that they are not nipped. A3 web 1 passes though second cutting and nipping 
device 102, web 1 is nipped by nipping elements 1 14 of cutting cylinder 10 and 
nipping elements 214 of anvil cylinder 20 (Fig. 7). As shown in Fig. 7, belts 5 can 
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to-cut accuracy. Stepped cut problems 
eliminated or reduced. 
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pass through grooves 215 in anviK cylinder 20. Nipping elements 114 extend 
circumferentially with respect to blade edges 32 of blade 19 (Fig. 3). Nipping 
elements 214 preferably extend circumferentially about cylinder 20 in a continuous 
manner. 

linear position of the web in the direction of web travel and the cross web 
controlled by the non-slip boundary condition between the nip and the 
web. This nipping action of second cutting and nipping device 102 permits a firm 
grip on web 1 as the segmented blade 19 cuts web 1 between first cuts 44 (Fig. 4). 
With the nipping action of the present inventi^ ri, improved cut-to-cut accuracy with a 
double-cut folder is improved, as well as print 
which arise in other double cut designs can be 

After the second cut, signature 50 (Fig. 4) is then conveyed by belts 5, 6 to a 
next section in the folder. 
£^S. 0^1^ Fi §- 2 shows the cutting cylinder^ and anvil cylinder 20 in more detail. 

Cutting cylinder 10 includes an axle 16 which may be connected to a motor to drive 
cylinder 10. About axle 16 is a two-part hub 12, preferably metallic, which can be 
bolted together by bolts as shown. Segmented cutting blades or elements 18 and 19 
fit between the two parts of hub 12 and may also be fastened by bolts to hub 12. 
CX^/^ A urethane or other nipping material outer layer 14 is placed over hub 12, 
either before or after the fastening oVthe two parts of hub 12 together. Layer 14 thus 
provides a continuous smooth surface extending circumferentially from the blade 
edges 32. Indented areas 36 (Fig. 3) of segmented blade 19, which can coincide with 
grooves in the layer 14, may present themselves directly at the surface of cylinder 10 
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or be covered by urethane or other ma 
bonded to the parts of the hub before as 
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srial to reduce belt wear. Layer 14 may be pre- 
sembly. If not coated, the indented area 36 in 
such a case preferably is dull and meshfes with the bottom surface of grooves 115 (Fig. 
6) so as not to degrade the belts 6 which run in grooves 115. The belts may run at a 
different speed than the cylinders. 
J^5S & ^7 Anvil cylinder 20 includes ai^xle 26 which may be geared to the drive motor 
0 for cutting cylinder 10 to rotate at th$ same speed as cutting cylinder 10. An 
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independent drive motor may also be rfovided. A metallic hub 22 can be bolted and 


fastened around axle 26. A urethane c 


r other nipping material layer 24 may be 


about axle 26. Alternatively, hub 22 n 


prebonded to each side of hub 22, or riiay be added over hub 22 once it is fastened 


ay be a single piece construction. 


Vf*/\)-^ O^V^ c y^ nc * er 12 (or cuttin^icylinder 10) preferably is indexable 

circumferentially so that a new anvil surface may be provided once a part of the anvil 
surface is worn down by the action oflthe blades 18, 19. To provide the indexing, an 
harmonic drive may be provided. I 
^Jltr. (X^/* The center distance betwe^h cutting cylinder 10 and anvil cylinder 20 is 

10 adjustable to adjust the nipping function, for example to accommodate different web 

thicknesses. A simple mechanical, pneumatic or hydraulic device may be provided 
for this adjustment, or preferably a firce-loaded automatic adjustment may occur. 

Cutting cylinder 10 and anvil cylinder 20 are cantilevered, which permits easy 
replacement of the belts on the non-cantilevered side. A releasable bearing may be 

15 provided to support the second end. 

(^TfJS • Cutting cylinder 3 and anVil cylinder 2 may be similar in construction to 

cutting cylinder 10 and anvil cylinder 20, except that the nip surfaces of cutting 
cylinder 3 and anvil cylinder 2 do mot need to accommodate any belts and are 
therefore preferably are continuous an an axial direction. The axial location of the 

20 cutting surfaces also alternate, as shown schematically in Fig. 3. Blades 4 have 

cutting edges 45 which cut first cuts tt4 (Fig. 4). Blade 19 and blade 18 (Fig. 3) have 
cutting surfaces 32 which preferably overlap axially with cutting surfaces 45 as 
indicated by distance d. Belt 6 passes\between cutting surfaces 32 over the area 36. 
By providing cutting and nip surfaces on the same cutting cylinder, a more 

25 accurate cut may be achieved. The web may be held at all times so that more accurate 

signature and cut formation can result. The urethane coating is particularly 
advantageous for providing the nipping function with the present device. 

^Jj$$ OL 0 ^ ^ach of the first cii s has a particular length defined by the width cutting 

surfaces 45 (Fig. 3). As defined herein, the first and second belts being "at" the first 

30 cuts is defined as the belts contacting the web on both sides perpendicular to the cut, 
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but not necessarily over th^ entire length of the cut. 
^ 5 The cutting cylinder may/have a plurality of blades, such as 2, 3 or 4 blades 

spaced 180 degrees, 120 degree^ or 90 degrees apart, respectively. 
OU^/* tc Nippi n S elements" as defined herein is a section of the cutting cylinder 
> extending circumferentially withVespect to the cutting surfaces of the segmented 

blades. The nipping elements form a nip with an anvil cylinder so as to nip the web. 

The bonding of the urethane or other nipping material may take place via an 
adhesive, for example. 


